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当前，国内外学者从 ICT 和碳排放的关系、ICT 的碳减排机制、ICT 碳减排
方案以及 ICT 碳减排定量分析等方面进行了许多研究，但 ICT 和碳排放的关系
两者的关系仍然在讨论中，除此之外当前研究主要关注发达国家（特别是欧洲和
北美）的 ICT 碳减排问题，对发展中国家特别是中国的研究远远不够。因此，






























Since economic reform, China’s economy has experienced consistently high 
growth at an average annual growth rate of approximately 9.9% over the past thirty 
years. The impact of Chinese economy on the global development is becoming 
greater and greater. However, China's rapid economic growth is established on the 
over-exploitation of the environment and resources to a large extent. CO2 emissions 
also show high-speed growth with the rapid economic growth. Besides, a lot of 
environmental problems result from the mode of economic development. With the 
pressure of the international consensus, China has to put the sustainable development 
in the first place and strives to realize a transformation in economic structure as 
economic transformation is important in decoupling CO2 emissions increase from 
economic growth. In China’s 12
th
 Five-Year Plan for National Economic and Social 
Development (FYP), the country first put forward the concept of the low-carbon 
economy and proposed to upgrade the traditional industries with the strategic 
emerging industries---ICT industry. Therefore, how to develop and utilize ICT 
industry to realize a low-carbon economy has been the concerned topic in government 
and academic researches.   
Domestic and foreign experts have done a lot of researches on the relationship 
between ICT and CO2 emissions, the mechanism of reducing CO2 emissions by ICT, 
ICT programs of CO2 emissions reduction and quantitative analysis on CO2 emissions 
abatement by ICT. However, the relationship between ICT and CO2 emissions is still 
under debate. Besides, the existing studies mainly focus on developed countries 
(especially Europe and North America). The researches on the developing countries 
especially China are not totally enough. In this paper, we first selected population, 
GDP per capita, urbanization, industry structure, energy intensity and ICT industry as 
the driving factors of CO2 emissions to construct the model. Then, we calculated the 
total CO2 emissions based on the accounting method IPCC provided and the 
classification standard in China Energy Statistical Yearbook. Concerning regional 
differences in China, this paper divided the whole nation into the eastern, the middle 
and the western economic regions and investigated the impact of ICT industry on CO2 















effective policy proposal based on regional economic progress difference and 
different resource allocation. 
The results show that ICT industry contributes to reducing China’s CO2 
emissions and the impact of ICT industry on CO2 emissions in the central region is 
greater than that in the eastern region, while that in the western region is insignificant. 
The findings not only contribute to advancing the existing literature, but also deserve 
special attention from policymakers. 
 















目  录 
 
1 导论 ......................................................................................................... 1 
1.1 研究背景与研究意义 ......................................................................................... 1 
1.2 研究内容和结构框架 ......................................................................................... 2 
1.3 可能存在的创新之处 ......................................................................................... 3 
1.4 不足之处 ............................................................................................................. 4 
2 文献综述 ................................................................................................ 6 
2.1 关于 ICT 和碳排放两者之间关系的主要研究观点 ....................................... 6 
2.2 关于中国 ICT 碳减排效应的国内外研究 ........................................................ 7 
2.2.1 国外研究现状 ......................................................................................................... 7 
2.2.2 国内研究现状 ......................................................................................................... 8 
2.3 关于 ICT 的碳减排研究的定量分析方法 ....................................................... 9 
2.4 文献评述 ........................................................................................................... 10 
3 研究方法 .............................................................................................. 11 
3.1 理论模型构建 ................................................................................................... 11 
3.2 数据来源和计算 ............................................................................................... 14 
3.3 区域划分 ........................................................................................................... 16 
3.4 描述性数据分析 ............................................................................................... 16 
3.4.1 全国和东中西三大区域的碳排放情况 ............................................................. 16 
3.4.2  全国和东中西三大区域的 ICT 产业和其他因素变化情况 .............................. 20 
3.5 统计检验和实证方法 ....................................................................................... 22 
3.5.1 面板单位根检验 ................................................................................................... 22 
3.5.2 面板协整检验 ....................................................................................................... 25 
3.5.3 实证分析方法 ....................................................................................................... 26 
4 实证结果分析 ...................................................................................... 27 















4.2 区域层面分析 ................................................................................................. 28 
5 结果讨论 .............................................................................................. 32 
6 政策建议 .............................................................................................. 35 
6.1 发展 ICT 产业，实现低碳经济...................................................................... 35 
6.2 优化 ICT 产业布局，实施合理的碳减排计划 ............................................. 36 
6.3 大力调整产业机构，转变传统工业模式 ....................................................... 37 
6.4 调整能源结构，降低能源强度 ....................................................................... 38 
6.5 倡导节能减排，实现低碳城市化 ................................................................... 38 
参考文献 .................................................................................................. 40 



















1 Introduction ............................................................................................ 1 
1.1 Research Background and Importance............................................................ 1 
1.2 Research Contents and Framework ................................................................. 2 
1.3 Possible Innovative Points ................................................................................. 3 
1.4 Shortcomings ...................................................................................................... 4 
2 Literature Reviews ................................................................................. 6 
2.1 Main Research Perspectives on the Relationship between ICT and CO2 
Emissions ................................................................................................................... 6 
2.2 Domestic and Foreign Researches on Carbon abatement by ICT in China . 7 
2.2.1 Foreign Researches ........................................................................................ 7 
2.2.2 Domestic Researches ..................................................................................... 8 
2.3 Quantitative Analysis Methods on Carbon abatement by ICT ..................... 9 
2.4 Comments ......................................................................................................... 10 
3 Research Methods ................................................................................ 11 
3.1 Structure of the Theoretical Model ................................................................ 11 
3.2 Data Source and Computation ........................................................................ 14 
3.3 Region Division ................................................................................................. 16 
3.4 Data Description ............................................................................................... 16 
3.4.1 Carbon Emissions in the Whole Nation and Three Regions .......................... 16 
3.4.2 Changes of ICT Industry and other factors...................................................... 20 
3.5 Statistical Test and Empirical Methods ......................................................... 22 
3.5.1 Unit Root Test ............................................................................................. 22 
3.5.2 Co-integration Test ...................................................................................... 25 
3.5.3 Empirical Approach ..................................................................................... 26 
4 Analysis of Empirical Results ............................................................. 27 















4.2 Analysis on the Regional Level .................................................................... 28 
5 Discussion.............................................................................................. 32 
6 Policy Suggestion .................................................................................. 35 
6.1 Develop ICT Industry and Realize the Low-carbon Economy .................... 35 
6.2 Optimize Space Distribution of ICT Industry and Carry Out Reasonable 
Plans of CO2 Emissions Abatement ...................................................................... 36 
6.3 Adjust Industrial Structure and Transform Traditional Industrial Mode 37 
6.4 Regulate Energy Structure and Reduce Energy Intensity ........................... 38 
6.5 Commence Energy Conservation and Emission Reduction and Realize a 
Low-carbon City ..................................................................................................... 38 
Reference: ................................................................................................ 40 



















自改革开放以来，中国经济在过去 30 年经历了年均增长率约 9.9%的持续高
速增长，然而，中国经济的高速增长在很大程度上是以过度消耗资源为代价
(Zhang & Liang, 2012)。碳作为中国经济的主要能源，大约占总基础能源的 70% 
(Zhang & Cheng, 2009)。除此之外，中国的工业部门主要为能源密集型，由于高
耗能产业的大量投资能够显著带动经济的增长，这个比例还一直在上升。因此随
着中国经济的快速增长，碳排放量也呈现激增态势。在 2007 年，中国首次超越




2009 年哥本哈根联合国气候会议上，中国向世界承诺，在 2005 年基础上，到 2020
年将每单位 GDP 碳排放量减少 40%至 45%。由于经济结构升级能够有效实现碳
排放与经济增长的脱钩，因此中国正在进行积极寻找经济结构转型的方式，以降
低碳排放。在调整经济结构中，ICT 产业发展起着非常重要的作用(Zhang & Liang, 
2012)。在 2008 年，欧洲委员会表示“信息与通信技术（ICT）对降低能源强度
和增加经济能源效率上具有重要作用”(Commission & Others, 2008)。而在中国
国民经济和社会发展第十二个五年规划纲要中，ICT 产业已经被作为中国战略新




性并在大力发展中国的 ICT 产业。在 1985-1995 年，中国的 ICT 资产投资对经
济增长的贡献率达到了 2.5% ，1995-2003 年进一步提高到了 7.5% (Zadek et al., 
2010a)。而根据 Zadek et al. (2010b)，2010 年中国 ICT 产业的增加值是 2.6 万亿
















世界首位(Zhang & Liang, 2012)。如何发掘和利用 ICT 产业的低碳经济价值一直








些研究已经意识到 ICT 产业对中国低碳经济的重要性(Webb & Others, 2008; 
Zhang & Liang, 2012) ，并针对不同的 ICT 应用的碳减排作用进行了估算 (Webb 
& Others, 2008; Tianjian et al., 2011; Woetzel et al., 2009)，但是大多数研究并没有
考虑到中国的区域性发展差异。 




济发展差异和资源配置的不同，对 ICT 产业发展提出合理有效的政策建议。 
1.2 研究内容和结构框架 
   本文共分为六个部分，分别为导论、文献综述、研究方法、实证结果分析、
结果讨论以及结论和政策建议。 










































































三种量化方法，分别是 LCA 生命周期评估理论(Kl O Pffer & Grahl, 2014)，the 
GHG Protocol for Project Accounting (Initiative & Others, 2005) 温室气体项目评
估方案和 the GHG Protocol for Corporate Accounting (Protocol, 2004) 温室气体企
业评估方案，能够有效地评估 ICT 产品或者应用能够带来的碳减排量。然而，
这些方法对于研究 ICT 产业的碳排放影响是不适合的。因此，本文基于面板数





























业；从产业构成来看，ICT 产业是以 ICT 制造作为支点和以 ICT 应用服务为导向
的综合性产业。当今，ICT 产业已经渗透到了社会经济的各个领域，如何从内部




业；而根据 OECD 成员国对 ICT 产业一致达成的定义，ICT 产业是以电子技术

































种观点。然后本文进一步介绍中国 ICT 碳减排效应的国内外研究和在研究 ICT
碳减排效应中主要采用的定量分析方法。最后，通过指出当前研究体系的不足之
处，本文将运用 STIRPAT 模型研究 ICT 产业对中国碳排放的影响。 
2.1 关于 ICT 和碳排放两者之间关系的主要研究观点 
当前文献主要从技术的角度研究 ICT 和碳排放的关系。然而，两者之间的





一个观点认为 ICT 部门已经产生了大量的二氧化碳，并且 ICT 部门的快速增长
将会增加能源消耗，进而危及碳减排的目标。例如，根据 Fettweis & Zimmermann 
(2008)， ICT 系统产生的二氧化碳占世界总排放量的 2%，已相当于全球国际航
空的排放量，而基于 ICT 系统强大的市场扩散能力，ICT 系统的耗电量增速将逼
近摩尔定律的速度。Pickavet et al. (2008) 则估测出不考虑 ICT 设备制造过程中
消耗的能源，仅在正常运转时全球 ICT 设备的用电量将会从 2008 年的 168GW
增长到 2020 年的 430GW，对于 ICT 产业来说，需要尽早重视这种增长趋势。相
比而言，第二个观点更乐观些。这种观点认为 ICT 潜在碳减排比 ICT 部门的直
接碳排放更大。估计 ICT 对环境的影响不应该仅仅考虑 ICT 自身的碳排放。例
如，Coroama & Hilty (2009) 表示，一方面 ICT 部门的能源消耗和碳排放正以非
常快的速度增长，另一方面 ICT 使得所有经济部门的能源效率得到很大提高，
因为 ICT 使得现有的生产过程变得优化或者形成整体上新的高效。因此建议 ICT
自身的能源消耗和 ICT 带来的能源效率应该结合起来研究 ICT 对能源和碳排放
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